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Kokoullna and 3. K. kabano^^oUadyAkad^aSI^S^^^^S^pFPuSf^®!® 
presented to the Academy of Sciences USSR by A. K. PrumkinTTl August 1956) 

OU ThT? KTOATI7TC DIFFSJTCNC^ W*CT 0A KAGNTSSIUM 

,.e„ described for solutions of stlt./thTpoinil; % *' te> 

There are two hypotheses exolaining the the neg-ativ^ diff«ron(*o *-rr + iv ... 

t^::t ° f th * ~"v im t™ s fir8t 

and the water oxidizes the latter tn thl It ?’ f ? monovalent magnesium, 

for w “-A** 1 * 

eS tW r” S' S te ° f h "LSd o' 9 ’’ 

xTSsls bsses ?$? ^r?.v f s> 

Mg in solution, it may be doubted, since the magnitude of the effect lies’ „„ the 
boundary of sensitivity of the method. Thus the practice? maUrUl exi \ u J J *JL 

HESSSt^ 

- cnanges of potential of an aluminum electrode (1) In fi* 1 a™ «>,««« +.K-. 
changes in time during changes in the current density! Th. stiady ”lu^ ?f ?L 

SpSiiiEisiS' 

^Ji£5”^£3S«aSF v 

of ^d^gen m irr8oliu o r!r^^ 0 Lri^^S 9 ^^4i*of r w e a^di th * rat# of ^oiution 

sssssaisTC^ssssSsT 

during polarisation by continuous current' th. .‘^"t^t'h* ““ ““ JK, * ,D “* 1 
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Impulse, “but dur"n, Ul the°int^r u pUoirof e tn” C e“r„°r" 1 i r t<!d ln tllM of the ?»••«*• 
hl e h frequencies of the Impule. 0-1°“.^ ^ t-^es piece. At 

completely passivated in the time ox' int^ rui1 f, nn * J?; 1 not have fcin, “ to become 
activated in the time of oassaxe of t ho * Pw J ° f the current and completely 

generally speaking, ought* not to be equal to^hi *!“ Sftlf ’ diss olution, 

pa » sage of current. + Therefore, If fV origin o> th. a 

"evolved during 1 the c on UnJu a 'passage 

tss 

and impulse passage of current only in that case whe^rth^^ 1 dXV1 ** c ° ntinU3US 

dimilLd U as e ?J Is i^cria3ed 8 in t ?he e fj°rsJ i0n turn8 out ^IT al ™ c f 

such 1 that these processes mutually ne^au "^^ oltlr °l th * CUrrent 

which extends over a wide ran^e n f .ni* 1 e-ch other, however, such neutralisation 

Impulse current, 1. p Tol.lL ent »»< freeuende. of tha 


dSl^’tta i^ulsfcurred U o^ht°L t dlf“r d f;om h the t dtr t J ° f ° f >V4r<>*M 

•* •‘-*7 current eflh, ‘^r 

hydrogen appears in the chemical reaction of oxidation !m ! f ‘ +? Uon of 

the rate of evolution of hydrogen will h* L f* , f h ® lon ** by water . then 

u reduced in unit *«!. ^ ?f en will be determined only by the Quantity of v e + 

pro aucea in unit time, proportional to the ® 

o°f t\ b : ££? ° f ,he 1 " ter ^ tlo "» thecurrentand ofthe^hnnge^of 

appears equal durlr, Continuous ^L^r^s^^'lSrant * ' ol '‘ U " n of “sS<t; 
on the frequency of the ennuftn^ ^ * ** i ^ ^ 0 current, does not depend on 

tut depends only on the density of the^oassim^cui^ent^AMh 1,6 ^ ^ °J of tha 8olu tion, 
uous current all of the curves exhibit na-w r0 ? t# Althou ^ h durln £ the contin- 
normal calomel electroL^s'* ^W tie ^T ! ’°“ ntUl • *1. 75 volt. vs. 
potentiate Kith different mean value. of^fJom -1^9^ to To'^] f £ r * <, ’ i,nci *’ 

of evolution of hydrogen at the anode do not deji’d on ?h° ’otentui. ' ' ’ "" r * tM 

the “nod. 1 «. di o C nrn '^*! 0lUtl ° n ° f , ^ dr «*" « m^ne.lum .hen the potential of 
hydro^n (HluUon of ^ P°t.n«*l of 

deneitiee of 20 to 30 rtia/cm 2 ) The reeletance of°th. ? Cr 2°?, '°‘ 5 ^ ** anodic ourreet 
Interruption of ouri.nt i-Soitia l”ShI2T^on5ftf^-' t!.K ! » M *“X'V Uh th * 

on tL h, 4. t :ncrrf ri t”i".^;L‘^r nd * nc, . of ' a th * -*• ° f •«*««« 

electrode can not be !^xn!lS?S TJ , > Md 0n the Potential of the 

the anode, but serve t^.ujp^t Ihe ae^Uon ° f 8BolutloD of 

act during the anodic dissolution nf < n that tb * elementary electrochemical 

with the production of the ion Mg+. ** ^ app * ar * a * a •Ingle electron transition 
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of «“*■« «" «odio .polarisation 

« «"* a d.creas, Z thMSV l^TilTlr S7* 18 “T 8 ”' 
effect). During further increase in the current (positire difference 

comes an inversion of the difference effect * n ® lty * minimum rate appears Than 
negative during which the the positive, it inverse ’the 

values observed In neutral solutions. *** ° f evolutlon ot hydrogen is near to the 

r rr 1 - - ■* 

Of the ion Mg+ by water, the rate of which f. is JJ" nrtf ‘ “J ” action of oxidation 
of^gnesium and does not depend on the poteJtial^ tio 1 nal to th " ™te of dissolution 

and composition of the solution, and 2 ) ?he reaction 5* e 1 l8ctrod ®. the concentration 

lf ~ ln th " ; f *- — 8 -n4u=::ru sr- 

7 = v, + V. » 6.95 1 (2- H on * 


= 6. 95 1 (2 - nj ) 


+ 7 


exp 




0) 


®1 1. a _J: 

given state of the surface, A<p i s the shirt r ° °* hjrdro « en on Mg with the 

p8Uriwi8n - 1 *• *■- ^ 

r ‘2 ~u««. .w^ ^ 

“ lth — 8 8f 

4- Dficrftflgoa ^ ^ * ' * ' 


— — ’ luc curve (V 

th. surface if ought\o*"™ a a'acco™” ‘t? thVe'iau”^^^ 8 in ““ 8 ‘ Ut8 » f 


1 * *T 8 ^(^) 


In fact, on account of the aetivati«» 

density, if # does not lncreaee; ocnesouentlv"^* 0 *' «»h a certain current 

«.n increan?,, ln so far „ ^ acM^aMn) f .*5" . 88<:<> "' i * ,r ” *PP*«m unchanred „ 

wnrnotentl.l ““ration lead, to a reduction ln the hydrogen 


■-ftsa.?jw5i=?HSKffiS 

current dlns^^of^^Kif^l^U^ significantly greater than the 

°r f S /?* reactl0 ° of oxidation by water of f° l dependent on one V 

produced during the anodic polarisation of 5 s (or the >* ad ic«l HgOH) , 

conditions the increase of the evolution 8iu “* How * T «r, «4 with certain 

8f «>» «fl. if .««S U° P*ftly caueed by the.nodlc 

the differenee effect coaes about thanks to fwl. gi a f olutlon - ^ inversion of 
-dissolution of Hg and the r^otln. of orld.t^^‘^“on f M^ r “ Ctl °“ of 

“ Pr *‘* *"■ th *^‘ U ^- 8 *“ 'or hie Teluabi. adrle. 

tut A n-r DVi ^.1 1 AC ®« 
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WOT? SUBMITTED WITH PROOFS • At th. h 

iTsol^r (11) WaS published on the mecha^isa^?*^ ° f 0Ur W ° rk the - oaper of 
solutions of SMI. HU result. Agree vUh ^‘eo^U^. ai " olu «<'" of Mg 

lit^hatuitc cittd 

iT“^u.°uh,°? "‘(i 95 %“- ttad - ss,s in '• 

3. M.F. Straus»„ts. y n 'ka'™ ^ 7°^' , S °^ 22 ’ 285 (1 ^ 8 > 

t- V -°- *«»U. t.% Uspenskf;* • Tr '/!° t r^ h '“- s »0- IS. 300 ( W55) 

3 . r THo. t ld° S „.°B,* k h ' f r “,:uooL“ 0, S 0n ‘$S 0? r L°teL"'“ n0 ’ K ' L - “<» 

I: ZS& (1951> 

io.b k :s. a.rj’SSi-' 

D r^ c V\*» : ‘^aVoW?,"- 221 559<l956) 

4. fclectrochem. S 0C . 1^, 539(19#) ' 

Transition of the captions of the figures. 

?le - l - uttitii: :: v< - •— .x«^. 

current density*^— of the magnesium anode in time with h 

6? to ? mamp/crn2 Parts f a frora ? to 6 ? Mamp/cm?, P-dur^d***** f 

:: rr - * - - - 

“6. 2. Coordinates same as fig, 1 


1 -- h l“S’oyol»'/^ii-- 1 °lw ever'/’ ° f pol * rI *»'‘o" of Me bp 

^ } Curpent density during impulse 51.3 m a^/cm 2 3 '~ ? ° cyc1 "^ 9 ^ Solution 

Fig. 3 . Ordinates— cn^/cm 2 min < T 

p,r " ln ““- , • C " ° f h,dr0 ^“ ?«• o - 2 Of electrode !ur f M . 

ADscls.ee - current denelty in <unp/om 2 

:or-LlB^T!\"3rilS the 

1 s solution. soluTiorjTo^ 1 ” l »f ^,,,1* 

n*. **. Coordinates 8 . flg 3 ’ ’ * * ‘ * " l “ 1 “ < 6 <"W~> 
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